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(54) NOISE SUPPRESSION DEVICE 

(57) Abstract: 

PURPOSE: To provide the device of simple constitution 
which is low in cost by making an aimed speech and an 
aimed speech containing a noise correspond to codes 
according to probability and performing conversion into 
the aimed speech containing the noise. 

CONSTITUTION: A code converter 6 refers to a code 
conversion table wherein the code bx of a noise-added 
speech and the code aj of the noiseless speech are made 
to correspond to each other according to the probability 
to convert a code, obtained by quantizing a cepstrum 
coefficient extracted from the noise- added speech into 
vectors by the vector quantizer 5, into the code of a 
speech wherein the noise of the noise-added speech is 
suppressed. A composing filter 10 regenerate a speech 
signat by using a linear prediction coefficient found 
from the code. 
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MEKffS#t?aB«^cDa- FeifiSaB«^ffl3- 
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[000 1] 
[0002] 

©was mm) mt>n^, 
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[0 0 0 4] 
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[00 06] 

[»B&«?tt-r«fcft©^a] i»«jaiKE«®»»tti 

Eilfitt. ftB^Tf^JcrWS^&ttBgJSSAAf 
SA^^attTCV-fi^li:, ftB«J»®1«»/^9^ 
-^'«it^»t*^«JftBIF^©^/^7;*-^Sfflai 
7 ;< -^'filtfl^a t UT©«}g^iB!i^*Tig 
(LPC»«fjg) 3*it;^r::rxF7i»»ffllg4i:, ffi 
B #^©i»IS/^ 5 J*-^' tRSSr^tra B«^©i|*a/^ 
v^-9t:'^!7}'}VWHth. aB«J*©a-F4sit^ 
> «W5&-&trffiBW?s©3-F&f^^«3-FfP^at#a 

^&^trftaw?»®3-Fts«jpwfc*tiswt. »w 
«:^tfaB«?*©3- F*ffia»^o3- Fcxa-ra 

3-Fa!lft#atbT©ri-F«»S6 

[0 0 0 7] r©Hi¥«im«fStt, 3-FIE«MB6ICJ: 
0«ft3n&ttB«^&©3- F*^6ftBfF^©l*a/t9 

;t-^'sw^-r*4*a/'?9><-i'ii4*aiUT©'<f 

h ;PjeS?-fl:» 7 *.klfiB»=Pai«R»SCtHI8 (L P CH 
7 taS) 8t, S4SnfcttB»)*©«ran9->i-^'J:D 

aa t?ss±)«rsw^4«^ai UTw^a^w" ^k^f 

1 0 . D/A«ft|g 1 1 . ^iXfT. e-A 1 2 tSS 6 
[0 0 08] 

im] »«JBucE«©ii«aiE^iit'*t.iT«, V 

-f 1 J:DA*a*l&aB#^:fcJ:rfflSWS^tiaB« 

^©i$a/t5pc-3'&«iaL, afflLtaBif^©»a 

/t7^-3' tH«*^?JttB«J&©1$«A^^-3'^fe'< 
i'F;kSTfl;L. ttBif?Sffln-F:6J:lMS^t«£ 
J Be^?f©3-F&#«L., aiBW?*©3-Fi:8»*^ 
tJttB»^©n-FtS«[*e5C5l**E:ft». Hlf*#tr 
aB»J»03-F*ttB»)»©3-FC«lft-r«. 

T. Y'fi'ii:DA?!jan«»ssai«!i-r'5iii*«T* 

[0 0 0 9] 3-F««S6fc<l;D«ftStl&aB«^ 
©3-FA»SttB«^©1*«/19/-;J'*Sd-U. »a- 
Ufca BS?» ®«flSA7 J: D fta WFS^fSf 5 

9 [0 0 10] 

mea^-r-fn'jifwnS)^. -7^ 9 lit, AA^nfc 
w^smfi^i^ (w^it^) \zimr^, A/D^mss 

TS) . LPCi^«f» C»>e^ai»«fll) 3B, A/D 

3Eljl8g2J:DW*an«»*fl;^5nfcWJ»«^ («* 

(LPC) (a-''«9;<-^') SetflTS. 
f> [0 0 1 1] ^«E^«lt©e{:4c<Bx.. ^.kl^^l 
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Xt + OiXi-i + CaXi-»+ ♦ ' 

©±5^, i»jgi*<s^»^-rst«E]fef fit. 

{8t) (• • •, 6t-i, £i, Etti. • • •) ¥ 

KS. Sfcai. o.. • • •, ttptt, iSEUfcLPC 

x' i=- (oi xi-i + aj xt-f + 
ffioT. (1) (2) ±0, iO 

Xt — x' I = £i 

[0 0 13] LPC»«rS3tt, rffl|||RO«*fixi 
t«l»^^jl8«x' ,t©|ffl0K?S mm ex<D2mE 
• *JS/h>C/ft*i5C, SC (1) ©»» (0/^9/- 
ai, ai, • • ap&SCtU*f$. 



* • , Xl->IC, 

•+apXi-» = £i (1) 
5SC [0 0 1 2] S«^*lt®8l*ttxi©^jffl«l 

(»»^aiffl) *x' ,frn«. «}K^fflfflx' ,b. 

3aA©pe®S*fiix.-i, x.-i, • • -. xi-,J:0 
(2) ©J:5fc^-r::i:*«T#5 (fi»^il|-r5rt 



• +a, xt-p) 



(2) 



(3) 



★i, cj. • • •, cSUffl-rs (att»e))l»D»j£® 
fcBf£©*8c) . JIC:-^, #^©^r:fXh7Attt. IB 
Ht©X'<<i'hJi'0»»©3i»7-ux«ijiT. mfo^-f 
xh7A«sstt. ©^©x'if h;i^ajft8©4*a«. iS 

©^as«-r;:i*%6nTv>2>. s&t. er^xh^ 

AlRScci. ci. • • ctt. HJi^'^iBftRoi, a 



[0 0 14] er-3'Xh9i.JWlg4tt, LPCSCfflSS i, • • 
CiDSCaiSnA:a/t7>-^36>ey:/Xh^A»»c*a> Ct)0«ffl5nTl>5. 

ci = ai (4) 
Ck=-oi- ( (1-1/k) aic»-i+ (1-2/k) aiCi-j + 

• • • + (1- (k-1) /k) ak-ici-(k-i)) 

fiL. l<k<p 

(5) 

ct=- ( (1-1/k) oiCi-i+ (1-2/k) a»ci-» + 

• • • + (1 -p/k) Op Ck-p) 



fib. p<k 



(6) 



[0015]a£t5T, ^r:^Xh9AStaj«4{i. LPC 30 
»dlS3 K:± OJIffl3n&a/^^;<-^35»5.y:/X h5 
AfiiSci. c». • • •. c, (qtiJb634^i;«)S*fc 

3r3£©;#:») *. sc (4) nm. (6) t^ioffwrs. 

[0 0 16] ^i; h;HH'<bll (x>3-^0 5tt, 
:/xh9AiffH8l4i0i^»?iIT (JBjJc) W:^*n«er 
:/X h5AfilRci, Cj, • • •, CgSqJJc?n®'^i' 

a-f Hfc^sn&a-H (v'>:j«;i') sifl*-r« e^^? 

Xh5A|l!Cffl884J;Dai*Sn5^r:7'Xh9AfiMft 
i'h;!/) ci. ci. • • •. c, t®ffili*tS4^C;teS 

[0 0 17] *^«c*5v»Tii. W^n9- 

>i:UT®#?»&Ht®BiiF«IL.S?» C»W«ll.iP)»®y 50 



2 5 6S®n-Ha. (1^1^2 56) ^^TTSn- 

(B§ttfll«?»ffl^-:^Xh9A«Sft®«fa5?!lom^) 
6#5tl&«^tf2 5 6ffl©a-1<bi (1^1^2 5 
6) ■53-H:/?/i'*<*6*^i;j&f^fiK*nTte 

[0 0 18] n-H^«S6tt, -€-®rta-r5;<tU 

2 5 6iH®3-Hai (1SIS2 56) SWTSn- 

■r-5t>hD>f H. aI•6QJfe7c®'<^'h;^<i:*/a:Lft:^^ 
:/Xh9A»» (»t«lt«J»®^r:/Xh9AffBc) c 
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a'i = c'i (7) 
a k=-c'k- ( (1-1/k) a ic i-i + 
(1 -2/k) «■> c'k-> + 

• • •+ (1- (k-1) /k) a'k-i ci-(i-i)) 
fit. l<k<p 

(8) 



29 



[0 0 19] ^ai7-<JV5'9tt, LPCi>«f{!g3±0ffl 

• x.-ft&se (1) icftM/xasm^sistm 

xt = 6i- (o' I xi-i + a' f xt-« + 
[0 0 2 IJ D/A«««l Itt, ^«7^;V3'10± 

2 tt. D/A^ftg 1 1 J: 0 ffl:*j StisWW^K:>tilS 
[0 0 2 2] '^K.. H2®7n-?^-^-hS#B8L.T. 

T?*«. see. B§fc*V>T"b, «Atfia*<ox> 
[0 0 2 31 ::^x-^:/S2tc*v»T. xxy:/siTffi 

»#jDl#)«r<D«»^»IIRft*»^, SC (4) 73SiC (6) 

PC) *»e)tf»sn*^r:/xh7Aa:o-e, #fcLPc 
^TT/xh 7 Ativans) . 

[0 0 2 41 X7^y!:/S4{C:»ViT. q^O'^i^ h;Vt 
UT©K»J6U^?»®^r:/Xh7AlRft. *J:WKt# 
aiW^©ir::/xh5A«S»!i»5, MRfticSr^v^Tqjfc 
7C^I«l*I©WAtf2 5 6©a'£> (-Ir^hn-^H) mstm 
in. H-}fsnfc2 5 6©-fe>hn'f FtJE-©-fe>ha 
-n«©2 5 6®3-Ht©»«;«*e»-63-H:/yi'*J 
fPjJtSns. Xxy::/S5Cfet»T, Xx'y:/S4TB 



10^ [0 0 2 0] ^0t.y^}V3^1O\t. LPC»ffiS8J;?) 

• a »i:, ^a!7^;i'^'9±0lii*Sn58«#tP 
»)S©«S©^t e , SC (1) ©«»^affifRSB« 
«tUlf)»©«}g^^a!«jSICli*«*T«fifbfc5t (9) 

cf^xixT, ^pmnxi sfis-r*. 

• • • +a'i.xi-D) (9) 
J' (B«»IL«J»©n-H:r-5'i'. l5J:t^B«M*a«J» 

©3-H:/s;i') amw-^n. xxy-^ssTrtmcsn 
fc8»«fU«?»©^r:/xh7A«a, *<trffli«#fli# 

L.«?&©a-Ha. (1 ^ 1 ^2 5 6) , :fe±r^B## 
JP«^©3-l<bi (1^1^2 5 6) *«. 9f;g®4^«f 

[0 0 2 5] -eUT, X^rv::/S6rB, l^-5^*f^W 

©ii-h**t, -eWBfftlUff^OifCa-HlcJJjK-rs 
!6^&«thr-5. B««b*?r©3-Kai (l^iS2 
5 6) t, B§ftllPW?'®3-Hbi (1^1^2 5 

6) tn^t^mmmititi, X7^y:/S7C:^ViT. x 

©n-Hai (1^1^256) t, B»#J0«^©3 
-Hbi (1^1^2 5 6) i:©?»iS:«*««8l-J|Ctrn 
mt, K-^i-«rKffl»c*v»T> BS#JD»)»©3- 
Hb.*«, ■€-©B«(*»i«^fcB«£f=HlO-r-SIJf©B« 
ISL.iF^&'<J'h;WaT-fl;bT#?>nfc3-Kai (1 
^J^2 56) »Cjttl£;T««i*P (bi. ai) =pi)*J 

imsns. ast. x5^?/:/S7n*Vir, xxy?' 
s 5 rmmo^VfKmoK'mL'&Pi^i; h)i^^it 

bT^enj5:3-H!0«aiT*S»^, SlE©^*«fKH 
©fi#«UW^«X7^ry:/S 5-e'<^' 
#lc. a-Hai*Jf3Sn««*Q (ai, ai) =qii 

[0 0 2 6] -tUT, Xxy:/S8lr*V»T. S«E, X 

nfc3-Hi&«b. (1^x^2 5 6) S.:3l9igo4)- 
«fKWC*^t5B«^l^lt^f^©3-H*«a, (l^y^ 
2 5 6) T*.5«^. a*P (b.. ai) XQ (a,, 
ai) =p.iXq„®g:*:»zr«3-Faj*t, f'^T© 
b. (1^x^2 5 6) ta, (l^y^256) ^©£ 
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[0 0 2 7] aatt, ±i6Lfc;!^xy:/S 17558 8© 

6 <fc 0 WHtaAan&KlPtSl/^^on- H a, ©jut 
diJ'n;;^f-5-7XB©3~K«, a«*KiO«^C#l)Pa 

©n-FtUTHl^-rs. 
[0 0 2 81 -t©»f^JC-3V»TRWrs. T-f ^7 

p ci>«fs 3 * j;t;i^aj7^ 9 icfti&ana. 

[0 0 2 9] LPCi>«fS3JC*ViT, tJ-^P^U^^S 
^jl/ (xi, xi-i, xt-j, • • •, x«-») ) JTttCli 

jjcLPcijsfan, rots (1) ©^»i«ii£.©2^ 

T, S (4) 75M (6) ©WttitJCiO. 

ai, a>, • • •, a,*>6. «A«a5^;©^r:/7; h9 

[0 0 3 0] '^5' h;Hl^ft;S5K:*HT, -eoi^aatc 

rr s ;< * u irEfts n&epPA^-> t ut©»w# 

A:0tB*SnfcQj>C©'y7';^h9AIR»ci. c», • • 

[0 0 3 1] 3-Hag»ffi6fc*v>T, ^©f*9»»crr 

ay*'JfcEfiSn»:3-H«ttS (H3) *t#B83 

raitte(t«B##lD«^©D- K b. il[a©4^flfK 
IRItj:©3- H^«S 6ft.tr) 3- H^aan, ffl:^a 

nfc««*ILif?f©3-Ka,i:«>&. «^P (b.. a 
i) XQ (a,, ai) SS:*:t:-r-58«f«lU#^©3- 

Hai*t«bRsnTta*sn«. 

[0 0 3 2] CCT. mtf'<i'hJl'*Ffl:885«t»)W 
*sn&R##in#j*©=i-Hb.*t r4j -e. n-H 

6 * 0 iJ Eta* * nfcB^ L.«?? © 3 - H a , 

rij -ej&a*^, 3-h*«ifta86K::fev»T. 03© 



(5) »H¥5-188 9 94 

6 

3-h*IE«a*^#Raan, b.At r4j . a,*» rij © 
3-H (Bifjib«?*©3-H) a. tl/TttJASn 
^F^ln«^©3-Hb.*» r2j T*««#. 3-H3E 

ftsec^friT. Bi3©3-H«»^*t#fiasn. b. 

-H) a,** r4j ©VZB©3-F r2 2 2j A«, 

^#1ID#J»©3-H) ©»&*«IHt&3-H 
L,W^J©3~H) ai tl/TUAan*. 

[0 0 3 3] ^9 b;>J!es?fl:S7 tt^v^T, -eot^s? 

icrr*;** U {Cffiiasn&glii/'«3'->a:L.T©»# 
H3Ett»6 <»: D W*Snfcl8ff«Lff7W©3- H aj *» 

hJUfi^flisn, qj*:©K#jiL#js©y:/x h 
9A*»c i, c j, • • •. c', {.a^di^^VM 

ic«»an, LPC»fflS8»cffi*an«. LPcuffl 

20 gSCfcViT, it (7) ^it^ (8) ©ilJaaKiD. 

'^i' h;VjS»S^fl;Sg7i»JW;^an&»^b|f^©i- 
h^AffiScc i. c'». • • •. c',*»6, HiPIK 
UW?'©«J^^aiR&a'i. o'j. • • •. a'l. im 

^«7>^;^^ i ofc«i&sns. 

[0 0 3 4] ^■aB7>f;Vi'9K*ViT, A/Dgg 

iftg 9 J: 0 «t&an«jiiF#iff&^©^©iJ->7';i'ex 

I, xt-i, xt-j, • • xi-pt, LPC^$fg3<): 

{Rftoi. oj, • • ci,t*»S. a (1) tcit). 

S. -&J«7-fJP3'l 0fc:felr>T. LPC»ttl»8iDtU 
*anfc»ff«SLlr^©S^^MfiMRa'i. o >. - ■ 
O pt, ^»7^';V3'9j:Dm*3n*BWf=ttIllF 
^*>6**enfcgiM«^£. 3* (9) »C<t 

Bit mm sn, D/Aiaftffil icfflAsns. 

[0 0 3 5] D/A^»S1 llC:fel'iT, ■&jS7>f;U^' 

1 0J:»)U*an&7=^v3';ve^*©^H:D/A3gjfta 
n, xtr-* 1 2 tftj&an-s. xtr-*i2{c*n 

[0 0 3 6] «±iHWU&J:5C, 8rff#jD«J»©3- 
H bi i:»^LS^©3- H ai 
&3-H«iftS*fP«U c:©3-Ha«sc*D, » 

^ftJDW^i D «H1 ©4$if 7 >l -i' T» 

7'Xh9A»»*';i' h;VS^flSUT#6)nfc3-H 
S. «#<*jn«^©R#ft«iiabfc#^ W^ISIUW 

60 5CL.fc©-e. »tf«iD«?*C^*n5SrtSfflIfflL& 
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[0 0 3 71 **. *iiji««iK*v»Ttt. ^9 b)im:f- 
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[0 0 3 9] if:^]g2(cS«l<D8Wli1i£^1li:<}:n(;j;. 
3- H«ft¥afcJ:0«»iSnfcaB#^©3-H*»6 
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